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ABSTRACT
The Proposed Eldorado Landfill: A Case Study
by
Heather A. Nash, B.A.

In 1995, Boulder City bought from the federal government 167 square miles of land in
the Eldorado Valley which is located approximately seven miles west of the city. Soon
afterward, the current landfill in Boulder City began accepting construction waste from Las
Vegas. The large dump trucks had to travel through Boulder City on route to the landfill. In
doing this they passed through three school zones and residential areas. When residents began
complaining about the trucks, the Boulder City City Council began investigating various ways to
solve the problem. The solution they adopted was to construct a new landfill on a 240-acre plot
in the recently purchase Eldorado Valley. The city council voted unanimously to begin the
process of permitting this proposed landfill.
This report is broken down into three major sections. The first is a general discussion of
what is involved in the landfill siting process and what the laws and regulations are for
municipal landfills. The siting process includes data collection as well as determining what
natural features exist at the proposed site. Federal law requires that the owner/operator of a
class I municipal solid waste landfill follow certain requirements. These requirements are
outlined and discussed in the Code of Federal Regulations title 40 part 258. The second section
focuses on site specific environmental characteristics and concerns of the Eldorado Valley site,
as well as what was done to comply with federal regulations concerning these matters. The
environmental concerns include the groundwater, air and biological resources. Finally, there is a
discussion of the problems and concerns of some of the Boulder City citizens and what types of
public participation should occur to alleviate these problems for future projects.
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1.0 Introduction
On July 9, 1995, the City of Boulder City bought 167 square miles of land from the
federal government in the Eldorado Valley to the west and south of the city. In early 1996, a
240-acre plot of land in the valley was chosen by the city to be set aside for the possibility of a
landfill. The landfill would be a Class One Municipal Solid Waste Landfill (MSWLF). Its
location is seven miles to the west of Boulder City and four miles to the south of US Highway
93.
About two years ago the present Boulder City landfill started receiving construction waste
from Las Vegas. This resulted in an increase of large diesel end-dump trucks traveling through
residential areas of Boulder City and through the school zones of two elementary schools and
one junior high. Citizens of Boulder City complained that these tracks were causing a danger to
the children and an annoyance to the homeowners. When the trucks became a problem the
Boulder City City Council considered the idea of building a new road system around the city.
The large diesel tracks travel US Highway 93 on route to and from Las Vegas, northwest of
Boulder City, through the city and to the landfill on the east side. The new roads system would
allow the tracks to exit US Highway 93 before entering Boulder City. If the new road system
were to be built, the present landfill would need to be expanded to allow for continued
operations. Another option that was considered was siting a new landfill at a site in the Black
Mountains called Dutchman Pass.
The City Council also considered relocating the landfill to the recently purchased
Eldorado Valley. They determined that it would be cheaper and easier to relocate the landfill

rather than build a new road system. The council voted unanimously to begin the process of
permitting a new landfill in the Eldorado Valley. The new landfill would serve to accept
construction debris from Las Vegas as well as all of the municipal waste from Boulder City.
This paper is broken down into three major parts. Sections one and two are meant to
generally educate the reader on what takes place in the development of a sanitary landfill.
Sections three and four describe the environmental characteristics and concerns at Boulder
City's Eldorado site. Sections six and seven are intended to persuade the reader that public
involvement is the key step in the development of a sanitary landfill.
Specifically the sections are as follows: Section two describes the siting process; section
three explains the federal regulations the owner/operator must comply with; sections four and
five present the Eldorado site characteristics and environmental issues; and sections six and
seven present the public issues and problems that took place in the Boulder City case.
The siting process involves data collection and determination of a sites natural features.
Various types of maps can be used to depict an area's geologic and hydrologic conditions as
well as proximity to the general public. These maps are helpful in determining natural features
of a site such as soil type and the general slope of the land.
All owners/operators of landfills are responsible for following a set of standard federal
regulations. These basic regulations are addressed in the Code of Federal Regulations that was
implemented in response to the Resource Conservation and Recovery Act of 1976. In Nevada
the governing environmental agencies include the Clark County Health District and the Nevada
Department of Environmental Protection.

The hydrology, lithology and climate are major site specific conditions as well as waste
type and volume.

After these conditions are studied any possible adverse effects to the

environment must be assessed.

The environment includes the water, air and biological

resources.
The effects a landfill may have on the citizens living or working near a landfill are
extremely important. People in general do not want to live or work near a landfill. Many
people's perception of a landfill is not good. They may have concerns such as the litter, smell,
dust, increase in dump trucks as well as health effects from possible contamination of their air
and water. Because of these concerns, the views and opinions of the citizens of Boulder City,
about the proposed Eldorado Landfill, became a major part of implementing and permitting the
landfill.
What is a landfill? A landfill can be defined as a system of garbage disposal in which the
waste is buried between layers of earth. A landfill can be broken down into cells. Depending
on the landfill the cell sizes can vary. One cell at a time is excavated, filled and then covered
with soil. Garbage "dumps" of the past have been the least expensive means of solid waste
disposal and thus the original method for almost all communities. A dump is simply a large hole
that is dug in the ground and waste is dumped into it. Air and groundwater contamination as
well as rodents, odor and aesthetics can, however, become a serious public health and aesthetic
problem, and an alternative method of refuse disposal is necessary. "In the United States dumps
have been rendered obsolete and have been replaced mostly by sanitary landfills" (Vesilind, et
al. 1990).

The sanitary landfill is very different from open dumps. Sanitary landfills are engineered
operations, designed and operated according to acceptable federal standards.
2.0 The Siting Process
2.1 Data Collection
Landfill siting is a fairly involved process. Prior to planning a landfill it is necessary to
obtain all pertinent information about the site. Bagchi (1990) summarizes data sources in the
following list:
1) Topographic maps - These maps indicate high and low areas, natural surface water drainage
pattern, streams and wetlands.
2) Soil maps - These maps will show soil near the surface. This is important in determining if
the soil at the site is suitable for cover material. The best type of soil material is discussed in
section 2.2.
3) Land use maps - These maps delineate areas with definite zoning restrictions. There may be
restrictions on the use of land at a possible site. Whether an area can be used for landfill
purposes must be known.
4) Transportation maps - These maps indicate roads, railways and locations of airports. They
are also used to determine the transportation needs in developing a site.

Accessibility is

important as the dump trucks must be able to easily access the area.
5) Water use plan - These indicate if there are any private or public wells in the area and they
also indicate any major or minor drinking water supply lines. The landfill should maintain a
safe distance (365 meters or more) from all drinking water sources. This helps protect the

10) Waste volume - The amount of

Table 1: Typical Household Waste
Major Components Range

Range (% of wet weight)

4.4-15.3
Food Waste
12.5-24.2
Garden Waste
6.4- 10.9
Glass
4.0-9.0
Metals (iron and aluminum)
27.1 -35.0
Moisture
1.6-12.1
Other combustibles
1.8- 11.1
Other noncombustibles
41.6-53.5
Paper
0.76-5.7
Plastics
Reprinted from Bagchi, Amalendu (1990)

waste the landfill is expected to
accept

should

be

known

to

determine if a potential site is an
acceptable size. Waste volume can
be estimated from previous disposal
records or estimated for new areas.
11) Landfill volume - The amount

of waste should be compatible with the size of the landfill. Landfill volume is estimated by
adding daily, intermediate, and final cover to the waste volume.
12) Recycling and incineration options - A study regarding possible recycling or incineration of
all or part of the waste should be done.

Sometimes recycling of waste is mandated. It looks

good in the eyes of the public and is a good way to help build public support. It shows that the
owner is taking steps to help protect the environment and control amounts of waste. These
options must be economically acceptable.
13) Funding - The cost of developing a landfill is quite high. Funds for the initial investigation,
preparation of the report, landfill construction, and so on must be obtained for planning
purposes. A proper dollar estimate for each stage of the proposal preparation and the flow of
necessary funds should be determined.

2.2 Natural Features of a Site
The site's natural features are helpful in determining the suitability of the site for a
landfill.

Natural features can include conditions such as soil type, topography, screening,

habitat, hydrology and morphology
Soil cover is one of the first considerations. Good cover material is essential to a landfill
operation.

"Cover is necessary to control vector breeding and animal attraction, water

movement into the landfill, gas movement out of the landfill, fire hazard, litter, odor,
unsightliness, assist vehicular support and provide a base for future landfill development"
(Noble, 1992). Cover material needs to meet requirements that would ensure protection of the
waste below it, in other words, to make sure that nothing can get into (i.e. water) or out of the
landfill.
Figure 1: Soil Classification Chart
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soil classification chart" (Noble, 1992). See figure 1.

Soil that compacts well is best for cover material. Soil with large quantities of clay may
be a problem. Certain weather conditions may cause the cover to shrink and crack, making it
difficult to maintain a tight cover. These soils are
Figure 2:
Material
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Water run-on potential from precipitation
and snow melt is also an important factor in the

construction of a sanitary landfill. It takes considerable planning with the use of diversion
structures to keep water from the surrounding area off of the landfill. It is necessary here to map
extensive areas with steep slopes as exclusion zones.
Screening for a landfill, whether natural or manmade, is another feature to consider.
Screening is good for reducing noise, wind, litter and odors. It is also good for the general
overview. In both developing a landfill and with the final use plan, it is important to design
some sort of screening plan.
Threatened or endangered species must also be considered. Sightings of these species
should be mapped.

Federal law states that threatened and endangered species habitat is

excluded from any possible landfill site.

For example, landfills cannot be located where

endangered species live. These species are defined at both the federal and state level. Many
other species are also under consideration prior to listing and these species must be identified as
well.
Known scenic areas should be mapped in order to determine potential sites. This is
important when the landfill has to be in or near scenic areas. Such cases exist when a scenic
area is at a higher elevation than the landfill. Screening may be necessary for a larger area than
directly around the landfill.
3.0 Environmental Laws and Regulations
3.1 The Resource Conservation and Recovery Act
Because of rising public concern about the health and environmental problems of waste
disposal, Congress significantly overhauled the Solid Waste Disposal Act of 1965 by enacting
the Resource Conservation and Recovery Act (RCRA) of 1976.

The Act provides a

comprehensive national regulatory structure for the management of hazardous and nonhazardous
solid wastes. It contains regulatory standards and has a health-oriented focus to achieve its goals
of conservation, reducing waste disposal, and minimizing the present and future threat to human
health and the environment.
3.2 The Code of Federal Regulations
"The Code of Federal Regulations (CFR) is a codification of the general and permanent
rules published in the Federal Register by the Executive departments and agencies of the Federal
Government" (40 CFR, 1996). The code is divided into 50 titles. The 50 titles represent broad

areas subject to federal control. Each title is divided into chapters which have the name of the
issuing agency. Each chapter is further subdivided into parts covering specific regulatory areas.
Each volume of the code is revised at least once a year and issued on a quarterly basis. The
Code of Federal Regulations is kept up to date by the individual issues of the Federal Register.
The owner or operator of a municipal solid waste landfill (MSWLF) unit must follow the
criteria contained in 40 CFR Part 258 Sections 1-74.

CFR title 40 is protection of the

environment. Part 258 under title 40 is criteria for municipal solid waste landfills.
40 CFR part 258 (1996) can be summarized as folio whig:
Part 258 is broken down into seven subparts. Subparts A through G define the criteria to
be met by owners or operators of new or existing MSWLF and lateral expansion of MSWLF.
Subpart A, general information, includes the purpose, scope, applicability and definition
of terms in Part 258. The purpose of Part 258 is to establish minimum national criteria under
RCRA as amended for all MSWLF units. These criteria have been established to protect human
health and the environment.
Subpart B, location restrictions, provides safe and definite distances for the landfill from
potentially dangerous areas.

The following are a list of the location restrictions that the

owner/operators must comply with.
1) Floodplains - New MSWLF located in 100 year flood plains must demonstrate that the unit
will not restrict the flow of the 100-year flood, reduce the temporary water storage capacity of
the floodplain, or result in washout of solid waste so as to pose a hazard to human health and the
environment.
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2) Wetlands - New MSWLF units shall not be located in wetlands.
3) Airport Safety - New MSWLF units must not be located within 3,048 meters of any airport
runway end.
4) Fault Areas - Fault rupture associated with earthquakes can cause significant damage to a
landfill. Damage may include the rupture of the leachate collection and liner system. The
landfill may also become impaired by fault rupture, resulting in the potential for exposing solid
waste to surface runoff. The landfill shall not be located within 60 meters of a fault that has had
displacement in Holocene time (the Holocene is a geologic time unit that extends from the end
of the Pleistocene to the present, and includes approximately the last 11,000 years).
5) Unstable Areas - Unstable area means a location that is susceptible to natural or humaninduced events or forces capable of damaging all or some of the landfill's structural components
responsible for preventing release from a landfill. Engineering measures have to be incorporated
into the MSWLF unit's design to ensure that the integrity of the structural components of the
MSWLF unit will not be disturbed. Structural components include the liner, leachate collection
systems, final cover, run-on-off systems, and any other components used in the construction and
operation of the landfill. The following factors must be considered:
A) On-site local soil conditions that may result in significant differential settling;
B) On-site or local geologic or geomorphologic features; and
C) On-site of local human-made structures or events, for both the surface or subsurface.
Subpart C, operating criteria, includes cover material requirements, disease vector
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control, explosive gas control, air criteria, access requirements, run-on/run-off control systems,
surface water regulations, liquid restrictions and record-keeping requirements.
Subpart D, design criteria, defines the maximum contaminant level that certain chemical
concentrations can not exceed in the upper most aquifer below a landfill, as well as an
explanation of the required design of a liner and leachate monitoring system. The design criteria
for this system must consider the following factors: 1) the hydrogeologic characteristics of the
facility and surrounding land, climatic factors of the area, and 2) the volume, physical and
chemical characteristics of the leachate.
Subpart E is groundwater monitoring and corrective action. This subpart is broken down
into nine parts. The first part is applicability. Parts two through nine explain requirements for
groundwater monitoring systems, groundwater sampling and analysis requirements, a detection
monitoring program, assessment monitoring program, assessment of corrective measures,
selection of remedy and implementation of the corrective action program. New MSWLF units
must comply with parts two through nine listed above. However, these requirements may be
suspended by the Director of an approved State if the owner/operator can show that there is no
potential for leachate migration of hazardous constituents from the landfill to the upper-most
aquifer. There must not be migration during the active life of the landfill or during the postclosure period. A qualified groundwater scientist and the Director of an approved State must
certify that there is no potential for migration. The decision must be based upon: 1) site specific
field collected measurements, sampling and analyses of physical, chemical and biological
processes affecting contaminant fate and transport and 2) contaminant fate and transport
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predictions that maximize contaminant migration and consider impacts on human health and the
environment.
Subpart F explains closure and post-closure care. Closure criteria consists of criteria for
a final cover system, a written closure plan, a notice of closure to the State Director and time
limits on closure. Post-closure care includes requirements on maintenance and monitoring.
Subpart G, financial assurance criteria, ensures the financial ability of a MSWLF to
comply with closure, post-closure and any necessary corrective action.
4.0 Eldorado Valley Site Characteristics
4.1 Hydrologic Studies
4.1.1 Groundwater Aquifers
The groundwater table at the site is at a depth of approximately 300 feet. Analyses of
water samples collected from wells located on site indicate that the water is not potable. Total
dissolved solids were reported at concentrations of 64,200 mg/L. This total dissolved solids
concentration greatly exceeds the drinking water maximum concentration level of 1,000 mg/1
and is about twice the concentration of seawater. In addition, sulfate and chloride were reported
at a concentration of 6,600 mg/L and 34,000 mg/L respectively which is considerably higher
than the Secondary Drinking Water Standard of 250 mg/L for each. A copy of the groundwater
analytical results is included in Appendix A. The groundwater is not being used on, around, or
down-gradient from the site for any purposes.
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4.1.2 Surface Water
The landfill is located in a topographically closed area, meaning that rainfall onto the
valley floor would not drain out of the valley. Any precipitation that fell into the valley, and
was not absorbed into the ground or evapotranspired, would drain to a central playa and
evaporate (Rush, Huxel, 1966). There are no surface water features in the Eldorado Valley (i.e.
lakes, streams, rivers). Runoff from the watershed above the landfill will be routed around the
landfill by dikes. Runoff from precipitation falling within the landfill will be diverted from the
working face.
4.2 Lithology
Tertiary volcanic rocks, including flows and pyroclastics, compose the area (Rush, Huxel,
1966). In general, the consolidated rocks of the area are relatively impermeable. "The soils
underlying the property are comprised of silty sand to a depth of approximately 200 feet below
land surface, and silt with clay from a depth of approximately 200 feet to 300 feet below land
surface" (Broadbent and Associates Inc., 1997). The clay can serve as stratigraphic controls to
impede filtration to groundwater. A lithologic log of the two wells is included in appendix A.
4.3 Climate
The air masses that move across southern Nevada are characteristically deficient in
moisture, hence, the valley is arid. Thunderstorms provide most of the precipitation.

The

average annual temperature can be expected to vary from a low of 20 degrees Fahrenheit to a
high of 120 degrees F. Average annual precipitation is 4.19 inches per year and the average
evaporation from 1980 - 1993 was 114.8 inches per year. Most of the precipitation does not
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infiltrate the subsurface. Sediments immediately beneath the landfill area consist of an average
of about 12% silt and clay. This matrix greatly reduces the permeability of the soils (Rush,
Huxel, 1966).
4.4 Waste Type and Volume
The Landfill will be composed of 20% municipal solid waste, generated from Boulder
City residents, and 80% construction waste (e.g. wood, plastic bags, paper sacks, scrap sheet
rock, caliche, concrete and strapping material) that can be accepted from anywhere in Clark
County. Municipal solid waste or household waste means "any solid waste including garbage,
trash and sanitary waste in septic tanks derived from households including single and multiple
residences, hotels and motels, ranger stations, campgrounds, picnic grounds and day-use
recreation areas" (40 CFR, 1996). The landfill will not accept "hazardous waste, liquid waste,
sewage, asbestos or sludge (any solid, semi-solid or liquid waste generated from a municipal,
commercial, or industrial wastewater treatment plant, water supply treatment plant, or air
pollution control facility exclusive of the treated effluent from a wastewater treatment plant)"
(40 CFR, 1996).
The waste fill capacity in years is based on 175,000 in-place cubic yards per year at a
waste density of 1,600 pounds per cubic yard. The landfill will consist of 50 cells, each cell
being approximately five acres. The landfill will be developed in seven phases over a period of
64 years. Table 2 shows the development of the Eldorado Landfill.
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Table 2: Eldorado Landfill Development
Eldorado Landfill
Phase
Item

1

2

3

4

5

6

7

Total

Total landfill area (acres)

18.9

24.6

24.9

24.9

24.9

23.6

34.7

176.5

Total airspace capacity
(cubic yards)

1,300,000

2,200,000

2,200,000

2,200,000

2,200,000

2,100,000

2,800,000

15,000,000

Waste nil capacity (years)

5.6

9.4

9.4

9.4

9.4

9

12

64.2

Daily, intermediate and
cover requirements (cy)

325,000

550,000

550,000

550,000

550,000

525,000

700,000

3750,000

Excavation required (cy)

1 ,500,000

2,000,000

2,000,000

2,000,000

2,000,000

1 ,500,000

2,000,000

13,000,000

Reprinted from Broadbent & Associates (1997)
4.5 Floodplains, Wetlands, Airports and Fault Area Restrictions
The hydrology and hydraulics of the landfill were reviewed for the 100-year and the 25year storm events. Structures on and around the landfill will be constructed to comply with the
regulations concerning floodplains. The landfill shall not reduce the water storage capacity, or
cause washout of solid waste. The landfill is not located in or near a wetlands area. The landfill
is not located within 10,000 feet (3,048 meters) of any airport runway end. The site is not
located within 200 feet (60 meters) of a fault that has had displacement in the Holocene time.
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5.0 Environmental Concerns at the Eldorado Site
5.1 Groundwater Contamination
The owner must consider the possibility of groundwater contamination. Leachate, which
is defined as liquid that has passed through or emerged from solid waste and contains soluble,
suspended or miscible materials removed from such wastes, is the concern when considering
groundwater contamination.

Figure 3: Leachate Generation

how leachate is generated. Groundwater shall

Precipitation

Surface Runoff

i.VA',1

Reprinted from Bagchi (1990)

Figure 3 shows

not be contaminated to the point as to cause an

f Evapotranspiration

adverse

effect

on

humans

or

to

the

environment.

Adverse effects occur when

concentrations

of chemical

or elemental

substances from the leachate reach levels that
negatively affect the health of humans, plants or

animals that assimilate the groundwater. Therefore, leachate must be prevented from percolating
to the groundwater aquifer(s). Many landfills satisfy this regulation by the use of a liner and a
leachate collection system. Typical municipal solid waste landfill leachate characteristics are
shown in Table 3.
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The permit application submitted to the

Table 3: MSWLF Leachate Characteristics
Constituent

Range (mg/l)

Typical

BOD
TOC
COD
TSS
Organic
Ammonia
Nitrate
Total Phosphorus
Orthos phosphorus
Alkalinity as CaCO
pH

2,000 - 30,000
1,500-20,000
3,000 - 45,000
200 - 1 ,000
10-600
10-800
5-40
1 -70
1 -50
1,000-10,000
5.3-8.5

10,000
6,000
18,000
500
200
200
25
30
20
3,000
6

Total Hardness as
CaCO

300-10,000

3,500

Calcium
Magnesium
Potassium
Sodium
Chloride
Sulfate
Total Iron
TDS

200 - 3,000
50-1,500
200 - 2,000
200 - 2,000
100-3,000
100-1,500
50 - 600
390-16,120

1,000
250
300
500
500
300
60
4,230

Clark County Health District requested a
variance to avoid having to install a liner
and leachate collection

As

mentioned above, if it can be shown that
there will be little, if any, leachate
production and no migration that will
impact

groundwater

aquifers,

variance may be permitted.

then

a

This type of

variance has been approved at other landfill
sites in the United

States.

Several

conditions which exist at the Eldorado site

Reprinted from Broadbent & Associates design
report (1997)

production and migration.

system.

are

pertinent

to

impeding

leachate

These conditions include lithology, depth to water, climatic

conditions, waste characterization, and groundwater quality.
The lithology of the site indicates that the soil is composed of mostly silty sands and
clays. There are two places where there are more abundant layers of clay. These clay layers can
provide substantial barriers to leachate percolation from the landfill. These conditions make the
ground highly impermeable and, hence, leachate migration unlikely.
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5.1.1 Leachate Production
5.1.1.1 Leachate Production in Arid Climates
Depth to groundwater is 300 feet, 250 feet below the bottom most-part of the landfill.
The climate is extremely arid. Because precipitation is 4.19 inches/year (106.43 mm) and
potential evaporation is 114.8 inches/year (-2,900 mm), the potential for saturation is extremely
low. Several studies have been conducted on leachate production in arid climate areas. A
preliminary study (Ball & Blight, 1988) produced strong evidence that if climatic conditions are
such that a perpetual water deficit exists at the site of a landfill, no or very little leachate will be
formed or exit from the base of the landfill. If there is an adequate separation between the
lowest level of the landfill and the highest level of the regional groundwater surface, no
groundwater pollution will occur. For example Keenan (1986) gives figures indicating that
landfills receiving more than 750 mm of precipitation per year will eventually produce leachate,
while those in arid regions receiving less than an annum of 325 mm are likely never to exude
pollution. Fenn, Hanley and DeGeare (1975), Burns and Karpinski (1980) and Holmes (1980)
agree that if a net annual water deficit exists at the site of a landfill, little if any leachate will exit
from its base.
Good engineering and management of a landfill can be used to maintain an average water
deficit within the landfill even if there are periods of excess precipitation over potential
evaporation. In order to predict whether or not a landfill sited in an arid or semi-arid area will
produce leachate, one must consider the distribution of precipitation and evaporation throughout
the year.
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5.1.1.2 Unsaturated Flow
The unsaturated zone is defined as the area of the subsurface containing water under less
than one atmosphere of pressure. Studies by Clebsh (1962) suggest that downward movement of
soil moisture below the upper 0.5 meters did not occur until the soil had reached at least 50%
saturation. Other studies conducted by Clebsh at the Nevada Test Site indicate that individual
precipitation events in arid southern Nevada are not sufficient to produce the levels of saturation
required to induce significant amounts of downward flow to depths greater than two meters.
Additional studies conducted at the Test Site by Tyler (1987) concluded that less that 1% of the
annual precipitation is percolating through the desert soils.
The US EPA Multimedia Exposure Assessment Model (MULTIMED) for evaluation the
land disposal of wastes and for Subtitle D landfill applications was used to run leachate
percolation models for the site. These model runs indicate it would take over 10,000 years for
leachate to reach the groundwater aquifer.
5.1.1.3 Waste Characterization
The site would be accepting 80% construction waste.

This type of waste is

characteristically low in moisture content which means less biological degradation and less
leachate production than typical landfills. "The initial moisture content (vol/vol) of typical
municipal solid waste landfills is estimated to range between 8%-20% with an average value for
compacted municipal waste of 12% (Schroeder, Lloyd, Zappi, and Aziz, 1994).

However

because the Eldorado Landfill will be accepting only 20% municipal waste, the moisture content
of the combined waste should be approximately 5%." As mentioned earlier, Clebsh (1962)
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indicated that downward movement of soil moisture below the upper 0.5 meters does not occur
until soil reaches at least 50% saturation.
5.1.2 Quality of Groundwater
The quality of the groundwater is extremely poor and not used for human activity. By the
time the leachate percolated 250 feet, the soil would act as a filter and the leachate would
probably be of better quality than the groundwater.
5.2 Air Contamination
Major air quality concerns include dust particles, mainly PM-10 (particulate matter 10
microns in diameter, that are small enough to get into the deep lung and not be expelled by the
body, causing many respiratory problems), methane gas and non-methane gas.
5.2.1 PM-10
Particulate matter poses a problem when excavating the land. Digging and then covering
up the waste causes dust particles to fly up into the air surrounding the area and possibly blow to
become a problem to the landfill workers or anyone else that came into contact with it. This
problem can be mitigated by paving on-site haul roads and applying water during excavation.
Also large berms around the parameter will act as barriers to keep the dust from blowing out of
the vicinity of the landfill.
5.2.2 Methane Gas
Methane gas is a product of biological degradation. Landfills go through four distinct
stages. The first stage is aerobic and may last from a few days to several months during which
time aerobic organisms are active and affect the decomposition. As the organisms use up all
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available oxygen, however, the landfill enters the second stage where anaerobic decomposition
begins but where methane-forming organisms have not yet taken hold and the acid formers cause
a buildup of carbon dioxide. The third stage is the anaerobic methane production buildup stage
during which the percent of methane progressively increases along with an increase in landfill
temperature to about 130 degrees F (55 degrees C). The last steady-state condition occurs when
the fractions of carbon dioxide and methane are about equal and microbial activity has stabilized
(Vesilind, et al. 1990).
Usually landfill gas is monitored for methane concentration.

Methane is explosive

between 5% and 15% volume/volume concentration in air. Bagchi (1990) explains that gas
/
migration seems to occur in pulses. Because of the high variability in gas concentration,
quarterly or even monthly monitoring may not detect the real status of migration because the
time and date of sampling may not synchronize with the high concentration. "It is suggested that
gas monitoring be done twice a day for seven to ten consecutive days in the month(s) when
migration is most likely to occur". Chances of gas migration are high when the ground is either
frozen or saturated. The wetter the conditions that exist the more degradation will take place
and therefore the more methane gas will be produced. Again, as with leachate production,
methane gas production at the Eldorado landfill is expected to be minimal due to climatic and
site conditions.

Construction waste, being "dry" in nature, is not likely to result in large

amounts of biological degradation.
production of methane gas.

Relatively dry climate conditions will further impede the

Boulder City News and Henderson Home News which contained misleading and incorrect
information about the landfill. They also sent flyers to every resident in Boulder City containing
the same misleading information. A copy of the flyer is included in appendix A.
The flyers stated that "the landfill would occupy 1,920 acres."

This statement is

incorrect, the landfill would occupy 240-acres of a 1,920-acre tract. It also stated that "there is
no protection of the environment in the plan." This statement is misleading. Boulder City could
not present a plan to the regulating agencies if it did not protect the environment. The agencies
will not accept a plan that does not show that all necessary steps will be implemented in order to
follow the criteria and regulations involved with landfills.
Examples given by Silver State Disposal that the environment would not be protected
include, "no safety liner, no water testing, increased air pollution and odors and potential impact
to Lake Mead and wildlife." As mentioned before, a variance to a liner system was applied for
because of the unusual site and waste characteristics. The variance would not be granted if both
a "professional groundwater scientist and the State Director" (CFR 258) did not decide the site
characteristics were enough to ensure protection from groundwater contamination.
No water testing at the site is also incorrect, as groundwater testing is mandated and a
leachate detection system is part of the landfill's permit application. A groundwater monitoring
plan has been implemented based on NAC 444.683 to monitor the performance of the design of
the site. When there is an increase in traffic there will also be an increase in air pollution. The
increase, however, shall not exceed air quality standards for the area. The landfill must have an
Air Pollution Control Permit and must meet all related air quality and pollution control
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standards. Due to the types of waste that would be accepted odor should be miriimal and the
landfill would be located seven miles from Boulder City. The proposed landfill site is located
12 miles west of Lake Mead and is in a separate, closed basin. These two facts would ensure
protection of Lake Mead. The flyer stated that there would be an increase in traffic hazards. A
traffic plan was submitted to the Nevada Department of Transportation as part of the permit
application. The flyer stated that "hazardous wastes including PCB's asbestos and chemical
wastes" would be accepted at the landfill.

This statement is incorrect.

Municipal and

construction wastes have always been the only types of waste considered for disposal.
Once the flyers were sent out, the landfill issue became emotionally charged. Certain
citizens so outwardly opposed the proposed landfill that they began a petition of opposition
(approximately 1,100 registered voters signed the petition).
One public meeting was held on October 7, 1996, shortly after the public outcry began.
Present at the meeting was the Clark County Chief Health Officer (who is the final decisionmaker on approval or disapproval of the landfill), representatives of the environmental agencies
involved with the design and permitting process, and the public. The purpose of this meeting
was to give the public an opportunity to become more informed on the need for a new landfill,
what alternatives were considered and what is taking place during the landfill permitting
process. It also gave the citizens a chance to voice their opinions, concerns and questions. If the
meeting was held to persuade the public not to oppose the landfill then it was not successful.
Skepticism concerning the city's intentions on the landfill continued and city council
asked the city attorney to draft an advisory question regarding the landfill to be put on the ballot
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in June of 1997. The question would simply ask the voters if they are for or against the landfill,
it would not be a referendum on the landfill. A few months later the majority of the city council
voted to remove the question from the ballot. The reasons given were that there was not yet
enough information about the landfill for the citizens to make an informed decision, and because
the wording used to describe the landfill's pros and cons was not completely clear. By doing
this the council took away their ability to know exactly how many people were for and against
the landfill.
There are those who so vigorously oppose the landfill that they are heard at every public
meeting, and often quoted in the newspaper. It is difficult for one to tell, such as the five city
council members, if these few people are speaking for the majority of the public.

Eleven

hundred voters signed the petition but as of April 9 1997, there were 8,827 registered and active
voters in Boulder City.
6.1 Public Concerns
Some citizens and city council members became concerned about the projected profits
and costs of the landfill. After further studying the numbers, doubts began to arise. They
believe that the landfill would need to bring in large amounts of waste to cover expenses such as
earth movers, hydraulic dumpers and personnel.

They weren't sure if there was enough

construction waste being generated now and in the future to cover costs. Las Vegas is, at this
time, the fastest growing city in the United States. This tremendous amount of growth provides
a large amount of construction waste. But considering the life of the landfill is 64 years, one
needs also to consider if there will be enough construction waste to fill the landfill in future
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years. The city, however, did not respond to this concern. Additional economic feasibility
studies were not done to answer the public's questions or ensure that this issue would ever
become a problem.
Other residents feel that the landfill would be one of the best ways to bring revenue to the
city. Since the majority of the council members believed the landfill would live up to projected
profit expectations and believed the revenue generated would be important to Boulder City's
economy, it was voted three to two to continue the permitting process.
Other concerns about the landfill included types of waste that would be accepted. There
was a fear that if the landfill was approved the door would be open to the possibility of other
types of waste being accepted in the future. There is also the possibility that the landfill would
become a regional landfill open to neighborhood states such as California and Arizona. To
address these concerns, the city charter would have to be amended to ensure that future city
council members would not have the power to accept other types of wastes or wastes from
outside Clark County.
Despite the fact that the landfill has the potential of being approved by the Clark County
Health District, many citizens still oppose it. Aside from environmental concerns, there is
always the fact that clean, green Boulder City will have a large landfill located next to it. Some
residents do not like this idea. They are concerned about the aesthetic value. Instead of Boulder
City being the city by the lake (Lake Mead), some citizens fear their town will become known as
the city by the dump. Noise, dust, odor, increases in traffic volume, and reduction in property
values concern the area residents more than the fear of groundwater contamination.
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Some do

not believe that noise and air pollution will not effect them. Because Boulder City is located
down wind from the site they believe the pollution will blow right to them and their homes.
Despite the fact that this issue was discussed and considered by the city council for
almost two years, that it was published in the city newsletter and the local newspaper, and that
six to eight public workshops were held, the citizens of Boulder City did not raise many
concerns until Silver State Disposal's flyers and newspaper ads were sent out. What discussion
did take place certainly was not as heated as it later became. It took a drastic measure to get the
public's attention, a measure that sparked a new debate for the residents of Boulder City.
7.0 Recommendations for Public Involvement
7.1 The Siting Process
Before the siting process for the landfill began, the public should have been involved.
Public participation in the siting process is a necessity because, ultimately, whether or not the
final plan works depends upon public approval. "This need for public participation may not be
immediately obvious since solid waste management is typically delegated to the public officials
or to private enterprise. However, delegation in this area is only temporary.

In the final

analysis, it is the public who makes the final decision" (Noble, 1992).
It is better to include the public in the siting process before the site is selected rather than
afterward. In this way, the public could be proactive rather than reactive. There may sometimes
be reluctance to involve the public until a final decision is made. This attitude is often justified
on the grounds that public involvement is generally negative, and even hostile. Boulder City
appears to have underestimated the need for more initial involvement as evidenced by the
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emotional response to the propaganda distributed by Silver State Disposal Company. Starting
the public involvement process after the public has become vocal about a situation may be bad
policy because they've akeady started forming their opinions without having all the facts.
Whether the siring is public or private, the public should be involved from the beginning. In this
way the consensus of support that is needed to go past the vocal stage, that may occur once the
site has been selected, is built.
If there has not been much public involvement, it is usually standard procedure to hold a
public meeting after the site is selected. However these meetings rarely work. This may be
because it is easier at such meetings to express protest rather than agreement, or maybe such
meetings attract only committed protesters, it is difficult to say, but generally public meetings
held after a site has been selected rarely work out to be what they are expected to be. Every
resident has a different perspective on the advantages and disadvantages of a particular site.
There is not enough time in the duration of one public meeting to meet these different
perspectives face to face and review each one, particularly when a verbal battle is taking place
with the most outspoken opponents of the selection.
The first public meetings to be held should be problem definition meetings.

Problem

definition in the Boulder City case would include the facts that the present landfill is reaching its
full capacity and more landfill space will be needed and the problems with garbage trucks
traversing through school zones and neighborhoods. As Noble (1992) explains, the discussion
should also include management strategies: levels of recycling, alternative disposal techniques,
land area required, alternative disposal companies (their relative locations) and the general
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methodology of site selection. Before the meeting ends officials should summarize the major
concerns of the public so that the public is assured that they have been understood.
Noble (1992) goes on to explain that a subcommittee should be appointed at one of the
early meetings. The committee should be well informed of the waste problems the city is facing,
the process of site selection and they must also be ready to listen to public interest. It should
consist of a group of people capable of presenting the selected site in all its various ramifications
and they must be willing to meet one on one with members of the community. The best
equipment for those involved with this activity is the ability to be a good listener. The most
important goal for this kind of public involvement is that members of the public should know
that they are being heard. This is not to say that all their questions can be answered, only that
their concerns have been heard and will be taken into consideration.
It is also just as important that the public's questions be answered with facts and data
from on-site and off-site studies that have been conducted. The public should not find that it is
difficult to get these answers. At all times they must feel that they are getting all the facts and
nothing is being hidden from them by the city officials or the agencies conducting the site
studies.
7.2 Public Education
Public involvement requires public education.

"A preliminary assessment of public

opinion regarding all the sites on the list is essential" (Bagchi, 1990). Before community leaders
begin a project that affects the environment they could do a study to determine the citizens'
perceptions of the particular type of project. In the case of a new landfill, the study should
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determine what the people know about landfills and how they feel about them. Based on the
results of the study, the community leaders should then begin a program of education and
cultivation. The Boulder City City Council never perceived the kind of emotional uprising that
occurred. The public campaign by Silver State Disposal made the Boulder City citizens feel that
somehow the council was trying to pull something over on them. If the council had first made
sure that they understood and endorsed the landfill, the publicity campaign by Silver State would
not have been successful.
The council could have done a phone and mail survey to first gauge the public's
knowledge. They could have visited the numerous organizations in town and spoken to the
members at their meetings. Boulder City has a local cable access television station that could
have been used to advise the public on what was being planned and also to start the education
portion of the plan. Several public meetings and mailings could then be done to continue the
public education. Then another phone and mail survey could be done to assess any change in
the public's knowledge of the landfill issues and their feelings toward it.
By this time council members could be assured that the public's opinion's are based on
well informed facts instead of on fears and misunderstandings. If the results of the second
survey showed that the public, which is now educated on the subject, was opposed to a new
landfill, then the council should abandon the project or in the case where a solution to the
problem is needed, involve the public in determining what solution it would endorse.
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8.0 Conclusion
In the last thirty years a notable amount of progress has taken place in the process of
proper waste disposal, ever since people began to see the harmful effects of improper disposal.
Sanitary landfills have begun to phase out dumps. The need for proper disposal has made siting,
permitting and overall public acceptance of sanitary landfills a complex process. Many aspects
need to be studied such as specific site conditions, natural features, federal regulations and the
public involvement.
Even though public involvement was introduced and discussed last, it is probably the first
major issue involved. Once it is decided a new landfill is necessary the public must become
informed. When the public understands the need for a landfill they should be educated on what
a landfill is as well as the possible advantages and disadvantages. Whatever is not known or
understood must be addressed. Those responsible for implementing the landfill, first have to
find out what the public knows and what they want to know. Then the process of education
takes place. After this has been accomplished the public should be asked the same questions
(and any new ones) again to see if feelings and opinions have changed. This is the best way
these type of environmental issues with this magnitude can be handled.
Once the public has become involved, a site needs to be selected. A number of features
at the site are considered to determine initial feasibility. The geologic and hydrologic conditions
present are important in determining feasibility. Climatic conditions and biological resources, as
well, are studied. These environmental factors are pertinent in determining if a particular site is
feasible for a landfill. For example, if it is discovered that the depth to groundwater is only ten
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feet then constructing a landfill is not possible. If the site is in the middle of an endangered
specie's critical habitat then a landfill will not be permitted.
The owners/operators have specific regulations to follow. These regulations are outlined
in the CFR's, part 258.

Location, operation and design criteria along with groundwater

monitoring, and finally closure and post closure care as well as financial assurance criteria are
stated in CFR part 258. The governing environmental agencies are responsible for making sure
the owner/operator has followed these regulations carefully. If this is not done, the agency will
not allow the landfill to be constructed.
After the siting process is complete and an appropriate site has been chosen, it is time to
study these specific environmental features in more detail. When all the site conditions are
known and regulations are taken into consideration, a permit to construct application is made
and submitted to the governing agencies for approval. The agencies will determine from the site
studies if the landfill follows all regulations.
The hydrology at the Eldorado site is such that the city applied for a variance to install a
liner and leachate collection system. Because of the lithology, type of waste, depth to water and
groundwater quality, leachate migration will, more than likely, not pose a problem. The soil
between the bottom of the landfill and the water table consists of mainly silty sands and clays
with layers of denser clay material. This soil type makes leachate percolation highly unlikely.
The site is located in an arid region where there is a minute amount of rainfall and high
precipitation. Construction waste will compose 80% of the landfill and this type of waste does
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not produce much leachate. If leachate did percolate 250 feet to the nearest aquifer, the soil
would act as a filter and cause the water to be of better quality than the groundwater.
Along with leachate, methane gas is a result of waste degradation. Proper monitoring is
required to best determine if methane gas is a problem. Again because of various site conditions
methane gas is not expected to become a problem at the Eldorado site. Measures must also be
taken to reduce and control dust pollution problems.
Regulations give specific distances for landfills from various types of possible hazards
such as floodplains, wetlands, airports and fault areas.

The Eldorado site meets these

restrictions. Regulations for protecting wildlife are also met.
The Federal government came up with a list of criteria and regulations to follow when
constructing and operating a landfill.

All known and possible human and environmental

protection features were considered and listed. The one major part that was left out, though, was
public acceptance.

All technical aspects and regulations can be followed and an

environmentally safe site may be chosen but the project will not happen (especially in smaller
towns) without public acceptance. This paper has examined how this can and does happened.
The lay public needs to know and understand serious environmental issues because these issues
affect every living thing on earth.
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GLOSSARY
100 (50, 25) year flood - A flood that has a 1-percent or greater chance of recurring in any given
year or a flood of a magnitude equaled or exceeded once in 100 (50, 25) years on the average
over a significantly long period.
Aquifer - A geological formation, group of formations, or portion of a formation capable of
yielding significant quantities of groundwater to wells or springs.
Director of an approved State - The chief administrative officer of a State agency responsible
for implementing the State municipal solid waste permit program or other system of prior
approval that is deemed to be adequate by EPA under regulations published pursuant to section
2002 and 4005 of the Resource Conservation and Recovery Act (RCRA).
Evapotranspired - A loss of water from the soil both by evaporation and by transpiration from
the plants growing thereon.
Lithology - The character of a rock or soil formation.
Playa - The flat-floored bottom of an un-drained desert basin that becomes at times a shallow
lake.
Pyroclastics - Formed by or involving fragmentation as a result of volcanic or igneous action.
Run-off - Any rainwater, leachate or other liquid that drains over land from any part of the
facility.
Run-on - Any rainwater, leachate or other liquid that drains over land onto any part of the
facility.
Tertiary - A geologic time period defining the beginning of the Cenozoic era which began 66
million years ago and lasted until two million years ago.
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(Lithology Logs)
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LITHOLOGIC and CONSTRUCTION LOG MW-2
SITE LOCATION:

Boulder Citv Eldorado Landfill

ADDRESS:

Eldorado Vallev

DATE:

DRILLING CO:

Weber Environmental. Inc.

START TIME:

January 15. 1997
12:30

DRILLING METHOD:

Dual Tube Air Rotarv

STOP TIME:

LOGGED BY:

S. McNultv

WELLHEAD ELEVATION: 1762.57'
•^
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LITHOLOGIC and CONSTRUCTION LOG MW-2
SITE LOCATION:

Boulder Citv Eldorado Landfill

ADDRESS:

Eldorado Vallev

DRILLING CO:

DATE:

January 15. 1997

START TIME:

Weber Environmental. Inc.

12:30

DRILLING METHOD:

Dual Tube Air Rotary

STOP TIME:

23:00

LOGGED BY:

S. McNultv

WELLHEAD ELEVATION: 1762.57'

LITHOLOGY
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Page 2 of 4

IE. Depth to Ground Water: 287.06

BROADBENT& ASSOCIATES, INC.

Prepared by: SCM Approved by: DBH

A-2

LITHOLOGIC and CONSTRUCTION LOG MW-2
SITE LOCATION:

Boulder Citv Eldorado Landfill

ADDRESS:,

Eldorado Vallev

DRILLING CO:

DATE:

January 15. 1997

START TIME:

Weber Environmental. Inc.

12:30

DRTLLLNG METHOD:

Dual Tube Air Rotarv

STOP TIME:

LOGGED BY:

S. McNultv

WELLHEAD ELEVATION: 1762.57'

-

LITHOLOGY

23:00

S

1 I fill

c_

185-

CL: Dark brown inorganic clay: slightly moist: slightly plastic.
190 —
195 —
200

bulk sample

ML: Dark brown silt with fine sand and trace clay: slightly
moist; slightly plastic.

125 drive sample
sieve analysis, moisture
density, permeability

205 —
210 —

lense of gravel up to 1" in diameter
215
220 —
225 —

ML: Dark brown silt with fine sand and trace clay; slightly
moist; low plasticity.

230—
235 —

lense of sravellv sand
240—
245 —
250—
255 —

ML: Dark brown silt with sandy clay; slightly moist; low
plasticity.

260—
265 —
270—
275 —
Total Depth: 337 feet
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LITHOLOGIC and CONSTRUCTION LOG MW-2
SITE LOCATION:

Boulder Citv Eldorado Landfill

ADDRESS:

Eldorado Vallev

DRILLING CO:

DATE:

January 15. 1997

START TIME:

Weber Environmental. Inc.

12:30

DRILLING METHOD:

Dual Tube Air Rotary

STOP TIME:

23:00

LOGGED BY:

S. McNultv

WELLHEAD ELEVATION: 1762.57'

=

LITHOLOGY
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CL: Dark brown siity clay with little fine sand: moist:
medium plasticity.
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n
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medium plasticity
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Bottom of Borins

Total Depth: 337 feet
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LITHOLOGIC and CONSTRUCTION LOG MW-2
SITE LOCATION:

Boulder Citv Eldorado Landfill

ADDRESS:

Eldorado Vallev

DRILLING CO:

DATE:

January 15. 1997

START TIME:

Weber Environmental. Inc.

12:30

DRILLLNG METHOD:

Dual Tube Air Roiarv

STOP TIME:

23:00

LOGGED BY:

S. McNultv

WELLHEAD ELEVATION: 1762.57'

LITHOLOGY
i i3 5
< cr. .H — 3

185-

CL: Dark brown inorganic clay: slightly moist: slightly plastic.
190—
195 —

125
200-

bulk sample
drive sample

sieve analysis, moisture
density, permeability

ML: Dark brown silt with fine sand and trace clay: slightly
moist; slightly plastic.

205210 —

lense of gravel up to 1" in diameter
215 —
220 —
225 —

ML: Dark brown silt with fine sand and trace clay; slightly
moist; low plasticity.

230
235 —

lense of sravellv sand
240 —
245 —
250—
255 —

ML: Dark brown silt with sandy clay; slightly moist; low
plasticity.

260265270 —
275 —
Total Depth: 337 feet
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-?• Depth to Ground Water: 287.06'

BROADBENT& ASSOCIATES, INC

Prepared by: SCM Approved by: DBH
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LITHOLOGIC and CONSTRUCTION LOG MW-2
SITE LOCATION:

Boulder Citv Eldorado Landfill

ADDRESS:

Eldorado Vallev

DRILLING CO:

DATE:

January 15. 1997

START TIME:

Weber Environmental. Inc.

12:30

DRILLING METHOD:

Dual Tube Air Rotarv

STOP TIME:

23:00

LOGGED BY:

S. McNultv

WELLHEAD ELEVATION: 1762.57'

LITHOLOGY
275-

2so

j

bulk sample

CL: Dark brown silty clay with little fine sand: moist:
medium plasticity.

100 drive sample

sieve analysis moisture

dsnsicv permeability
->

clav with some silt: trace travel

300—|
1
I

305 •

310 —

13

wet siltv clav; increasing silt with deoth

11
320 —

medium olasticitv
330-

Bottom of Borins

Total Depth: 337 feet
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Deoth to Ground Water 287.06'

BROADBEISrr&i ASSOCIATES. INC

Prepared by: SCM Approved by: DBH
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LITHOLOGIC and CONSTRUCTION LOG MW-3
SITE LOCATION:

Boulder City Eldorado Landfill

ADDRESS:

Eldorado Vallev

DATE:

DRILLING CO:

Weber Environmental. Inc.

START TIME:

January 21. 1997
9:00

DRILLING METHOD : Dual Tube Air Rotary

STOP TIME:

LOGGED BY:

WELLHEAD ELEVATION: 1791.15'

S. McNultv

5-,
c; r5-,

«
-p

"| f - O j

1

£

J
U

5 —
10 —

SM: Light brown silty sand with little gravel; subangular;
dry.

15 —
20 —
25 —

fine and coarse sand; some silt

30 —

CJ

>
c.

j^.

35 —
40 —
45 —

TT
_U

increasing fines; gravel up to 1" in diameter

3
•_>:/3

^

50 —

ii

< *= = z

\
1
|
1
1
1
I
i
1
^
BROADBRIMT^ 'A.ssnriATR<t. INC.
O

TT

55 —
60-

increasing silt; trace gravel

65 —
70 —

some medium to fine sand

75 —
80 —
85 —

silty sand with trace clay

90 —
Total Depth: 350 feet
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X Depth to Ground Water: 3 16.82'
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C

1
N
1
/CemenI /

LITHOLOGY

0:00

LITHOLOGIC and CONSTRUCTION LOG MW-3
SITE LOCATION:

Boulder Citv Eldorado Landfill

ADDRESS:

Eldorado Vallev

DRILLING CO:

DATE:

Weber Environmental. Inc.

January 21. 1997

START TIME:

9:00

DRILLING METHOD: Dual Tube Air Rotarv

STOP TIME:

LOGGED BY:

WELLHEAD ELEVATION: 1791.15'

S. McNultv
LITHOLOGY

Oc

.=

.i

100 —

| c.g|j §

'

c

o

_

(_,

ML: Brown silt with medium to fine sand.

I

10-

110 —

0:00

SM: Light brown silty sand with gravel.

, o

115 —

'U
120 —
^\
25 —
130 —

increasing silt with depth; dark brown
U S\

mmm

135 —

\;_

: -o
]'E

140 —
145-

TT
JjJ

sand-silt-gravel mixture

£>
u

150—

CQ

\s .•
^^

—

155 —

•y

ML: Inorganic silt with fine sand.
IfiO

165 —
170—

SM: Brown silty sand with trace gravel; dry.

;':—:';':

trace clay

175 —

~

sand-silt mixture

180—
185 —
Total Depth: 350 feet

Page 2 of 4

Z' Depth to Ground Water: 3 16.82'

•^..ilJ.J.i.yiklgg!gi!yS^^^^^^^^^^^^ BROADBENT& ASSOCIATES. INC. |
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LITHOLOGIC and CONSTRUCTION LOG MW-3
SITE LOCATION:

Boulder Citv Eldorado Landfill

ADDRESS:

Eldorado Vallev

DRILLING CO:

DATE:

January 21. 1997

START TIME: 9:00

Weber Environmental. Inc.

DRILLING METHOD:

Dual Tube Air Rotarv

STOP TIME: 0:00

LOGGED BY:

S.McNultv

WELLHEAD ELEVATION: 1791. I V
'Ji

LITHOLOGY

190—

|

."• r*"i

—

"| "ftp 1 jj

=

SM: Brown silty sand with trace gravel; dry.

195 —
CJ

£

200 —
205-

"

ML: Dark brown silt with fine sand and trace clay; moist;
slightly plastic.

T

210 —
215 —

VI

~
S
-3-

220 —
225 —

230—
235 —

i:'-Zl

lense of silty sand

240 —
245 —

250—

ML: Dark brown silt with fine sand and trace clay; moist;
slightly plastic.

255 —

260—
265 —

270—

lense of silty sand

275 —

local Depth: 350 feet

Page 3 of 4

X Depth co Ground Water: 316.82'
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LITHOLOGIC and CONSTRUCTION LOG MW-3
SITE LOCATION:

Boulder Citv Eldorado Landfill

ADDRESS:

Eldorado Vallev

DATE:

DRILLING CO:

Weber Environmental. Inc.

START TIME: 9:00

Januarv 21, 1997

DRILLING METHOD:

Dual Tube Air Rotarv

STOP TIME: 0:00

LOGGED BY:

S. McNultv

WELLHEAD ELEVATION: 1 79 1 . 1 5'
» = «^°
.= "= ~^-± $ E
£ 1JJE§

LITHOLOGY

§
=
G

280—
285 —
290 —

ML: Dark brown inorganic silt and fine sand with some gravel.
u

295 —
300 —
305 —
310 —

CL: Inorganic sandy and silty-clay with gravel; wet.
- p-

320—
325 —

:-

330 —

SP: Brown, poorly graded sand, with clayey zones: wet.
335 —

-~p ;
-~ -

340345-

^,..
Bottom of Boring

—
Total Depth: 350 feet

Page 4 of 4

Z Depth to Ground Water: 316.82'
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KEY TO SOILS SYMBOLSJVND TERMS
TERMS USED IN THIS REPORT FOR DISCRIBING SOILS ACCORDING TO
THEIR TEXTURE OR GRAIN SIZE DISTRIBUTIONS ARE GENERALLY IN
ACCORDANCE WITH THE UNIFIED SOIL CLASSIFICATION SYSTEM.
MAJOR DIVISIONS

NAMES
GW Well-graded gravels, gravel-sand
mixtures, little or no fines

o ^

> s

GP

3 '2

C

•

GC

03

E?

Clayey gravels, gravel-sand clay
mixtures

"3
.

03
TO

1
°

SW Well-graded sands, gravelly sands,
little or no fines

.—,

E
o

u

ic= '3>

"TO

'

ca '03]

SP
• .
U d,
u

Poorly grades sands, gravelly sands,
little or no fines

u

SM Silty sands, sand-silt mixtures
0 0

2
c
^. C\

.2

-

SC

s

a

CL
d

± '-J ^

(/!
CO

-.

C O

« 15

V!

=-

O

CO

£

*~
03

F "*—
—' -H
^

ai

"S >

^§

111!

^ -c 6 ._.
03 ^
v_

Clayey sands, sand-clay mixtures
inorganic silts ana very line sanas,
rock flour, silty or clayey fine sands,
or clayey silts with slight plasticity
Inorganic clays of low to medium
plasticity, gravelly clays, sandy
clays, silty clays, lean clays
Organic silts and oreanic silty clays
of low plasticity

MH inorganic silts, diatomaceous or
micaceous fine sandy or silty soils,
elastic silts
CH Inorganic clays of high plasticity,

VI

5 ° "55
0 ra w
03

OL

—'

O" *

BJ

Descriptive Term
Very loose
Loose
Medium dense
Dense
Verv dense

LJ "^

* .5 'c
& BS

TO

COARSE GRAINED SOILS (major portion retained on No.
200 seive);includes (1) clean gravels, (2) silty or clayey gravel:
and (3) silty, clayey or gravelly sands. Consistency is rated
according to relative density, as determined by laboratory tests

Poorly-graded gravels, gravel-sand
mixtures, little or no fines

GM Silty gravels, gravel-sand-silt
mixtures

c

TERMS DESCRIBING CONDITION
CONSISTENCY AND HARDNESS

Realtive Density
0 to 15%
15 to 40%
40 to 70%
70 to 85%
85 to 100%

FINE GRAINED SOILS (major portion passing No. 200
seive): includes (1) inorganic and organic silts and clays, (2)
gravelly, sandy or silty clays, and (3) clayey silts. Consistency is rated according to shearing strength as indicated by
penetrometer readings or by direct shear tests.
Descriptive Term
Shear Strength fksfl
Very soft
less than 0.25
Soft
0.25 to 0.50
Firm
0.50 to 1.00
Stiff
1.00 to 2.00
.Very stiff
2.00 to 4.00
Hard
4.00 and hieher
ROCK: Includes gravels, cobbles, rock, caliche and bedrock
materials. Hardness is related to field identification procedures described below.
Descriptive Term - Field Identification Test
Soft

Can be dug by hand and crushed by fingers

Moderately
Hard

Friable, can be gouged deeply with knife and
will crumble readily under light hammer blow

Hard

Knife scratch leaves dust trace, will withstand
a few hammer blows before breaking

Very Hard

Scratched with knife with difficulty, difficult
to break with hammer blow

SOIL MOISTURE
From low to high soil
moisture is indicated by:
Dry
Slightly Moist
Very moist
Wet '

SIZE PROPORTIONS
Designation P ere en t_by. Weight
Trace
0 to 10
Little
10 to 20
Some
20 to 35
And
35 to 50

fof H a v s

i

OH

co 0

1
- £™fe 1 _

SAMPLER TYPES

Organic clays of medium to high
plasticitv. organic silts

1 Shelby

^H Converse

>N °

Pt

p oS
1

Peat and other highly organic
soils

/

Tl

Split-Spoon

JJ Pitcher or Core

Bulk

k/n

]/\o Recovery
PROJECT NO.

DRAWING NO.

A-9
•
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APPENDIX B
(Groundwater Analytical Results)
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NEVADA ENVIRONMENTAL LABORATORY

CLIENT: Broadbent & Associates
PROJECT NAME: B&V/Eldorado Landfill
PROJECT NUMBER: 96125.2
METHOD: INORGANIC NON-METALS

SAMPLE MATRIX: WATER

CLIENT ID: NDOT Well 1
NELID: L9607095-01
PARAMETER

pH
Nitrate, as N
Nitrite, as N
Total Dissolved Solids
Chloride
Specific Conductance
Total Cyanide
Flouride
Sulfate
MBAS
Odor
Color*

DATE SAMPLED: 07/11/96

RESULTS

REPORTING
LIMIT

7.80
ND
ND
64,200
34,000
95,500
ND
ND
6600
ND
ND
<1

NA
0.03
0.03
5.00
1000
1.0
0.02
1.0
100
0.02
0
1

pH units
mg/L-N
mg/L-N
mg/L
mg/L
us/cm
mg/L
mg'L
mg/L
mg/L

TON
color units

METHOD

ANALYZED

EPA 150.3
SM4500-NO3
SM4500-NO;
SM 2540 C
EPA 300.0
SM2510B
SM 4500-CN G
EPA 300.0
EPA 300.0
SM 5540 C
140.1
110.2

07/1 1/96
07/12/96
07/12/96
07/12/96
07/1 1/96
07/19/96
07/18/96
07/26/96
07/11/96
07/11/96
07/26/96
07/12/96

Sample subcontracted to EFFEX Analytical Services - Las Vegas, NV

ND-Not Detected

This report shall not be reproduced except in full, without the written approval of the laboratory.
B-1

NEVADA ENVIRONMENTAL LABORATORY

CLIENT: Broadbent & Associates
PROJECT NAME: B & V/Eldorado Landfill
PROJECT NUMBER: 96125.2

ANALYST: YW/TM

CLIENT ID: NDOT Well 1
DATE SAMPLED: 7/11/96
NELID:L9607095-01
RESULT
mg/L

REPORTING
LIMIT

EPA METHOD

EXTRACTED

ANALYZED

1,2-Dibromoethane
1 .2-Dibromo-3-Chloropropane

ND
ND

0.00001
0.00002

504.1*
504.1*

7/12/96
7/12/96

7/13/96
7/13/96

Alachlor

ND
ND

0.0002
0.0002

507*
507*

7/18/96
7/18/96

7/25/96
7/25/96

Chlordane
Dieldrin
Endrin
Heptachlor
Heptachlor epoxide
Lindane
Methoxychlor
Polychlorinated Biphenyls
Toxaphene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.0001
0.0002
0.0001
0.00001
0.00004
0.00002
0.00002
0.0001
0.0001
0.001

508*
508*
508*
508*
508*
508*
508*
508*
508*
508*

7/18/96
7/18/96
7/18/96
7/18/96
7/18/96
7/18/96
7/18/96
7/18/96
7/1 8/96
7/18/96

7/22/96
7/22/96
7/22/96
7/22/96
7/22/96
7/22/96
7/22/96
7/22/96
7/22/96
7/22/96

2.4-D
2.4.5-TP
Dalapon
Dicamba
Dinoseb
Pentachlorophenol
Picloram

ND
ND
ND
ND
ND
ND
ND

0.0001
0.0002
0.001
0.0002
0.0002
0.00004
0.0001

515.1*
515.1*
515.1*
515.1*
515.1*
515.1*
515.1*

7/23/96
7/23/96
7/23/96
7/23/96
7/23/96
7/23/96
7/23/96

7/25/96
7/25/96
7/25/96
7/25/96
7/25/96
7/25/96
7/25/96

PARAMETER

Atrazine

Aldrin

QUALITY CONTROL DATA:
Surrogate

EPA Method

% Recovery

Acceptable Range

1 .3-Dimethylnirrobenzene
4-4'-Dichlorobiphenyl
2.4-Dichlorophenylacetic acid

507
508
515.1

80
101
82

70-130
70-130
70-130

EPA
[•PA
EPA
EPA

504.1 - Revision 1.1. 1995
507- Revision 2.1. 1995
508 - Revision 3.1. 1995
515.1 -Revision 4.1. 1995

N D - N o t Detected
* Sample subcontracted to Nevada Environmental Laboratory - Reno, NV
This report shall not be reproduced except in full, without the written approval of the laboratory.
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NEVADA ENVIRONMENTAL LABORATORY

CLIENT: Broadbent & Associates
PROJECT NAME: B & V/Eldorado Landfill
PROJECT NUMBER: 96125.2

DATE SAMPLED: 7/11/96
ANALYST: JW

METHOD:
PURGEABLE ORGANIC COMPOUNDS BY EPA 524.2, August 1995*
SAMPLE MATRIX: WATER
CLIENT ID: NDOT Well 1
N E L I D : L9607095-01

PARAMETER
Benzene
Bromobenzene
Bromochioromethane
Bromodichioromethane
Bromoform
Bromomethane
n-Butyibenzene
sec-Burylbenzene
tert-Bucylbenzene
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chioromethane
2-Chlorotoluene
4-Chlorotoluene
Dibromochioromethane
1 .2-Dibromo-3-chloropropane (DBCP)
1.2-Dibromoethane (EDB)
Dibromomethane
1.2-Dichiorobenzene (o-DCB)
I.j-Dichlorobenzene (m-DCB)
1.4-Diehlorobenzene (p-DCB)
Didiloroditluoromethane (Freon 12)
I.l-Dichloroethane (1.1-DCA)
1.2-Didiloroethane (1.2-DCA)
l.l-Dichloroethene(l.l-DCE)
cis- 1 .2-Dichloroethene
trans- 1 .2-Dichloroethene
1.2-DichIoropropane

QUALITY CONTROL DATA:
Surrogate

EXTRACTED: 7/12/96
ANALYZED: 7/12/96
RESULT
ug/L

REPORTING
LIMIT

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 p.g/L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug'L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug'L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug'L
0.5 ug/'L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug/'L
0.5 ug/L
0.5 us/L
0.5 ug/'L

PARAMETER
1,3-Dichloropropane
2.2-Dichloropropane
1,1-Dichloropropene
cis- 1 ,3-Dichloropropene
trans- 1,3-Dichloropropene
Ethylbenzene
Hexachlorobutadiene
Isopropylbenzene
p-Isopropyltoluene
Methylene chloride (Dichloromethane)
Naphthalene
n-Propylbenzene
Styrene
1,1,1 .2-Tetrachloroethane
1 , 1 ,2.2-Tetrachloroethane
Tetrachloroethene (PCE)
Toluene
1,2.3-Trichlorobenzene
1,2,4-Trichlorobenzene
l.l.l-Trichloroethane(l.Ll-TCA)
1 . 1 ,2-Trichloroethane (1.1 ,2-TC A)
Trichloroethene (TCE)
Trichlorofluoromethane (Freon 1 1)
1 .2.3-Trichloropropane
1 .2.4-Trimethy Ibenzene
1.3.5-Trimethylbenzene
Vinyl chloride
o-Xylene
m.p-Xylene

Acceptable Range

% Recovery

80-120%
80-120%

4-Bromofluorobenzene
112
l.2-Dichlorobenzene-d4
127*
* - Surrogate outside acceptance range due to matrix interference.
ND - Not Detected
* Sample subcontracted to Nevada Environmental Laboratory - Reno, NV
This report shall not be reproduced except in full, without the written approval of the laboratory.

B-3

RESULT
ug/L

REPORTING
LIMIT

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.5 ug'L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug'L
0.5 ug'L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug'L
0.5 ug'L
0.5 ug/L
0.5 ug/L
0.5 ug'L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug'L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug/L
0.5 ug'L
0.5 ug/L
0.5 ug'L
0.5 ug'L

NEVADA ENVIRONMENTAL LABORATORY

CLIENT: Broadbent & Associates
PROJECT NAME: B & V/Eldorado Landfill
PROJECT NUMBER: 96125.2

ANALYST: YW

METHOD: N-METHYLCARBAMOYLOXIMES & N-METHYLCARBAMATES BY EPA 531.1 Rev. 3.1 1995*
MATRIX: DRINKING WATER

CLIENT ID: NDOT Well 1
DATE SAMPLED: 7/11/96
N E L I D : L9607095-01

PARAMETER
Aldicarb
Aldicarb Sulfoxide
Aldicarb Sulfone
Carbaryl
Carbofuran
3-Hydroxycarbofuran
Methiocarb
Methomyl
Oxamyl
Propoxur (Baygon)

ANALYZED: 7/23/96

RESULT
mg/L

REPORTING
LIMIT

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.0005 mg/L
0.0005 mg/L
0.0005 mg/L
0.001 mg/L
0.0009 mg/L
0.001 mg/L
0.002 mg/L
0.0005 mg/L
0.001 mg/L
0.001 mcr/L

ND - Not Detected

' Sample subcontracted to Nevada Environmental Laboratory - Reno, NV

This report shall not be reproduced except in full without the written approval of the laboratory.
B-4

NEVADA ENVIRONMENTAL LABORATORY

CLIENT: Broadbent & Associates
PROJECT NAME: B & V/Eldorado Landfill
PROJECT NUMBER: 96125.2

ANALYST: JY/JL

METHOD:

SAMPLE MATRIX: DRINKING WATER

TOTAL METALS*

CLIENT ID: NDOT Well 1
DATE SAMPLED: 7/11/96
NELID:L9607095-01

DIGESTED:07/16/96
ANALYZED:07/1 6-07/24/96

PARAMETER

EPA METHOD

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Iron
Magnesium
Manganese
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

3113B
3113B
200.7
200.7
200.7
200.7
200.7
200.7
200.7
200.7
245.1
200.7
3I13B
200.7
200.9
200.7

RESULT
mg/L

REPORTING
LIMIT

ND
ND
0.043
ND
ND
ND
0.039
0.36
120
0.88
ND
ND
ND
ND
ND
1.4

0.0010 mg/L*
0.0 10 mg/L
0.025 mg/L
0.025 mg/L
0.050 mg/L
0.050 mg/L
0.025 mg/L
0.10 mg/L
0.25 mg/L
0.025 mg/L
0.0002 mg/L
0.20 mg/L
0.0 10 mg/L
0.10 mg/L
0.00 10 mg/L
0.050 mg/L

EPA Method 200.7. rev. 4.4 May 1994
EPA Method 200.9 r rev. 2.2 May 1994
EPA Method 245.1, rev. 3.0 May 1994
Standard Methods 3 113B. 19th Ed. 1995

* Post-Digest spike outside of 70-130% acceptance at 58.6%

N D - N o t Detected

* Sample subcontracted to Nevada Environmental Laboratory - Reno, NV

This report shall not be reproduced except in full, without the written approval of the laboratory.
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NEVADA ENVIRONMENTAL LABORATORY

CLIENT: Broadbent & Associates
PROJECT NAME: B& V/Eldorado Landfill
PROJECT NUMBER: 96125.2

CLIENT ID: NDOT Well 1
DATE SAMPLED: 07/11/96
NELID:
L9607095-01

PARAMETER

RESULT
mg/L

REPORTING
LIMIT

EPA METHOD

EXTRACTED

ANALYZED

Benzo(a)pyrene
bis(2-Ethylhexyl)phthalate
bis(2-Ethylhexyl)adipate
Hexachlorobenzene
Hexachlorocyclopentadiene
Metalachlor
Butachlor
Propachlor
Simazine
Metribuzin

O.00002
O.0006
O.0006
<0.0001
<0.0001
<0.005
O.002
<0.004
<0.001
<0.002

0.00002
0.0006
0.0006
0.0001
0.0001
0.005
0.002
0.004
0.001
0.002

525.2**
525.2**
525.2**
525.2**
525.2**
525.2**
525.2**
525.2**
525.2**
525.2**

07/18/96

07/19/96

Glyphosate

<0.006

0.006

547**

NA

07/18/96

Endothall

<0.005

0.005

548**

07/17/96

07/18/96

Diquat

<0.0004

0.0004

549**

07/17/96

07/25/96

** Sample subcontracted to Aqua Tech Environmental Laboratories Inc. - Melmore, OH

ND - Not Detected

This report shall not be reproduced except in full, without the written approval of the laboratory.
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APPENDIX C
(Silver State Disposal Flyer)
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PUBLIC NOTICE
LANDFILL PROPOSED
(in your backyard)

LOCATION:
1,920 ACRES OF BOULDER CITY'S PRISTINE ELDORADO VALLEY
(A LANDFILL AS BIG AS THE CITY ITSELF)

AFFECTED AREAS:
BOULDER CITY, HENDERSON, GREEN VALLEY,
ALL OF SOUTHERN NEVADA
**MEETING TO BE HELD**
BOULDER CITY COUNCIL CHAMBERS
OCTOBER 7,1996 7:00 PM
401 CALIFORNIA AVE
BOULDER CITY

HAZARDS:
*NO PROTECTION OF ENVIRONMENT IN CONSTRUCTION PLAN
-NO SAFETY LINER TO PROTECT OUR DRINKING WATER
-NO WATER TESTING
-INCREASED AIR POLLUTION AND ODORS
-POTENTIAL IMPACT TO LAKE MEAD AND WILDLIFE
*INCREASED TRAFFIC HAZARDS
-ACCIDENTS
-ROAD HAZARDS, BROKEN WINDSHIELDS AND ROADSIDE DEBRIS
-HUNDREDS OF ADDITIONAL COMMERCIAL TRUCKS AND TRAILERS
EACH AND EVERY DAY
*DECREASED PROPERTY VALUE
IMPORTATION OF SEVERAL 100,000 YARDS ANNUALLY OF
OTHER PEOPLE'S TRASH AND HAZARDOUS MATERIALS,
INCLUDING PCB'S, ASBESTOS, AND CHEMICAL WASTE.
IT IS HARD TO BELIEVE THEY ARE EVEN CONSIDERING APPROVING THIS
FACILITY.

THE CLARK COUNTY HEALTH DISTRICT IS ACCEPTING
COMMENTS UNTIL SEPTEMBER 9,1996 ON THIS ISSUE. YOU
MUST OBJECT TO THIS OR APPROVAL WILL BE GRANTED.
THE LANDFILL DOES NOT MEET EPA LAWS FOR NEW LANDFILLS WHICH
REQUIRES LINERS AND GROUND WATER TESTING. THEY ARE SEEKING
VARIANCES OF THE REGULATIONS IN ORDER TO SIDESTEP THE LAWS
WHICH PROTECT US.
CONTACT THE SIERRA CLUB AT 889-1244, CITIZENS ALERT AT 796-5662, THE
CLARK COUNTY HEALTH DISTRICT AT 385-1291 OR WRITE THE HEALTH
DISTRICT AT 625 SHADOW LANE, LAS VEGAS, NEVADA 89106.
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